Insulin and aging.
In invertebrates, signaling pathways homologous to mammalian insulin and insulin-like growth factor (IGF-1) signal transduction have a major role in the control of longevity. There are numerous indications that these pathways also influence aging in mammals, but separating the role of insulin from the effects of IGF-1 and growth hormone (GH) is difficult. In mice, selective disruption of the insulin receptor in the adipose tissue extends longevity. Increases in lifespan were also reported in mice with deletion of insulin receptor substrate 1 (IRS1) in whole body or IRS2 only in the brain. GH deficiency or resistance in mutant mice leads to hypoinsulinemia and enhanced insulin sensitivity along with remarkably extended longevity. These characteristics resemble animals subjected to calorie restriction. Studies of physiological characteristics and polymorphisms of insulin-related genes in exceptionally long-lived people suggest a role of insulin signaling in the control of human aging.